This is an impressive study from an equally impressive larger project (BRAHMATWINN), with meritorious goals of modeling changing hydrology through an entire catchment and distinguishing contributions from various components, including explicitly changing glacier storage. The Lhasa River Basin (LRB) is an important study site, too. This region has drawn attention as a site of climate change impact, since it features large populations downstream and large concentrations of ice (glaciers, permafrost) upstream. Observations are sparse, glacier climate science is controversial, and the future implications have been poorly cited (i.e. IPCC FAR). The authors state (multiple times) that this motivates them to not only understand future climate change impacts close to glaciers, but also where people "live and use" the water further downstream. Notably their PROMET model is a spatially distributed, process-based (using physics to solve energy/mass balance) integration that does not rely on close calibration and parameterization. This is excellent work, and the authors should be congratulated.
publication as a report on details of the model verification in order to make further comments upon the implications for the glacier melt contributions (or actually lack thereof) to surface runoff in the LRB. But the authors should explicitly mention this overlap, and clarify exactly how this paper is distinct up front in the Introduction; as written, the information on the scientific context is not given until the opening paragraph of Part 4. This should be moved forward and amplified to clarify the contributions of this work, and how it is actually different.
In this paper we present detailed results for the Lhasa River Basin, which were not published before. Particularly, the in depth validation of the approach for the LRB and the analysis of ice-melt among the other water balance parameters (snow melt, evapotranspiration, runoff, precipitation) and its spatially distributed contribution throughout the river network are novel and were not published before elsewhere. This is also the case for presenting the seasonal course of the runoff components in the LRB. Furthermore, as far as we know, such a comprehensive analysis of the ice-melt contribution in relation to other water balance parameters in a basin for past and future conditions in this spatial and temporal resolution does not yet exist. (Prasch et al. 2011a) are not identical to that published now in TCD: they are strongly modified and extended (Fig. 4) , are identical in one part of Figs. 6 and 7, or present different data for a different catchment (Fig. 10 ; see also answers to the specific comments).
The projects Brahmatwinn and Glowa Danube built the background to this analysis, but the results, presented here were generated after the end of these projects and after the publication of Prasch et al. (2011 a). In Prasch et al. (2011a) the results for the Upper Danube River Basin and the Upper Brahmaputra River Basin are presented, but details are not given. Figures of this publication

We clearly explained and referenced the work related to this publication in section 4, because in this publication we do not want to repeat validation steps and results presented in other papers, which build the background for the results of this publication.
Therefore we are convinced of the novelty of the work published here and can hopefully have clarified any doubts.
For further clarification, we also can explain the results of this paper in relation to work published before in the introduction as follows: p. 4560, ln. 2 to 9:
… use the water. The results presented here are based on the approach developed in the integrative research projects GLOWA-Danube (www.glowa-danube.de) and BRAHMATWINN (Flügel, 2011) to study the impacts of climate change on water availability. The full model chain with PROMET, SCALMET and SURGES was already applied in the Upper Danube River basin with excellent data availability and validated in detail (Weber et al., 2010) . General hydrological results were presented in Prasch et al., (2011a) for the Upper Brahmaputra River Basin. Here, the application and validation of the coupled modeling approach with Regional Climate Model outputs and a process-oriented glacier and hydrological model is explained for the Central Himalayan LRB despite scarce data availability (Sects. 3, 4) . Then, the results are shown in depth: the spatial contribution of ice-melt to river runoff along the river network of the LRB (Sect. 5.1), the amount of ice-melt water related to other water balance components (Sect. 5.2) and the timing of the melt contribution in its seasonal course (Sect. 5.3) for past and future climatic conditions from 1971-2080. Results: Authors do not see a major change in % ice melt given future scenarios of altered (warmer) climate, except in most glacierized sub-catchment. They imply this is "astounding" which may be overstating the significance. Glaciers at this scale are a very minor component. It is known that they have a temporary capacity to increase flow, and decrease variability, but that this changes as the ice reservoir is depleted. Here, the rate of reservoir reduction is offset by the increase in ice melt area. This underscores the importance of being able to dynamically model ice flux, and also account for the historical progression of the hydrograph rather than 30 yr averages to account for interannual variability, and perhaps groundwater residence time. Nevertheless, it is a compelling conclusion and the authors make a strong case for more careful empirical observations of hydrological fluxes in this (and other) glacierized headwater region.
As presented here and published recently (e.g. Rees and Collins, 2006; Thayyen and Gergan, 2010; Immerzeel et al., 2010; Kaser et al., 2010) Weber et al., 2010; Huss, 2011 Also, it is critical to establish parameters of "successful" model application given lack of data. Perhaps because the model is only physics-based (and not parameterized), the model performance metrics are a bit low (especially for Table 2 , where Nash-Sutcliffe efficiencies, the cited quality criteria, are <0.50 for full monthly values). The "successfull" application ( p. 4563, ln. 15; p.4567, ln. 5) refers to the UDRB (Mauser and Bach, 2009) (Viviroli et al., 2007) . Its delayed release through snow-and glacier-ice-melt can augment river runoff during dry periods (Viviroli et al., 2007 , Weber et al., 2010 , Jansson et al., 2003 (Cruz et al., 2007 , Barnett et al., 2005 , Huss et al., 2008 , Huss, 2011 , Moore et al., 2009 , Baraer et al., 2012 , Collins and Tayler, 1990 (Cruz et al., 2007) due to GCC, particular for large parts of Central and South East Asia (Cruz et al., 2007 , Barnett et al., 2005 , Casassa et al., 2009 , Singh et al., 2006 , Xu et al., 2009 . Especially in High Asia this was brought into focus by the IPCC statement on Himalayan glacier retreat and its assumed consequences for water availability (Cruz et al, 2007) . Despite recent studies pointing to the differing influences of ice-melt water on runoff due to regionally varying climatic and hydrological conditions along the Hindu Kush-Himalayas (Rees and Collins, 2006 , Thayyen and Gergan, 2010 , Immerzeel et al., 2010 , Kaser et al., 2010 , the future rate of recession of Himalayan glaciers as well as their present and future role for the downstream regions remain controversial.
The studies address the influence of ice-melt in Asia on runoff either only qualitatively (Barnett et al., 2005) , for hypothetical catchments (Rees and Collins, 2006) or at almost continental scales (Immerzeel et al., 2010) . Some results are limited to present climatic conditions (Thayyen and Gergan, 2010, Kaser et al., 2010) . This is also the case for the important analysis of changes in runoff in relation to glacier volume and area changes (e.g. Collins and Taylor, 1990 , Jansson et al., 2003 , Huss et al., 2008 , Moore et al., 2009 or future impacts are estimated in using a hypothetical development of climate and glaciers (e.g. Baraer et al., 2012) and no future climate model outputs. Different approaches, e.g. using the glacier mass balance to calculate glacier melt water release (e.g. (Kaltenborn et al., 2010 , Viviroli et al., 2011 , Jansson et al., 2003 . They are so far rare in monitored regions like the Alps (Weber et al., 2010) Baraer, M., Mark, B.G., McKenzie, J.M., Condom, Th., Bury, J., Huh, K., Portocarrero, C., Gómez, J., and Rathay, S.: Glacier recession and water resources in Peru's Cordillera Blanca. J. Glaciol., 58, 134-150, doi:10.3189/2012JOG11J186, 2012. Huss, M., Farinotti, D., Bauder, A., and Funk, M.: Modelling runoff from highly glacierized alpine drainage basins in a changing climate. Hydrol. Process., 22, 3888-3902, doi: 10.1002/hyp.7055, 2008. Jansson, P., Hock, R., and Schneider, Th.: The concept of glacier storage: a review. J. Hydrol., 282, 116-129, doi:10.1016 /S0022-1694 (03)00258-0, 2003 Glacier change in western North America: Influences on hydrology, geomorphic hazards and water quality. Hydrol. Process., 23, 42-61,doi: 10.1002 /hyp.7162, 2009 . Weber et al. (2010) ) or publicly available data as described in Prasch et al. (2011b, p.60) Kuhn (1978) (Strasser 2008) : (Paterson 1994) 
Huss et al., 2008) often do not have a high temporal resolution and do not consider melt water release in the case of a balanced mass balance. Although the negative mass balance in the ablation area is balanced by the positive mass balance in the accumulation area, melt water is released in the lower parts. Detailed studies of the ice-melt contribution to runoff in relation to snow-melt and the other water balance components and of their changing composition due to GCC are needed to assess the current and future role of glaciers for downstream water management
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. This value was chosen because of extremely dry and clean air on the Tibetan Plateau due to its elevation and latitude. In the case of snow covering the glacier, the albedo of freshly fallen snow (0.9) decreases due to changes in grain size, density and impurity content of the snow surface. The decrement of the albedo with time of freshly fallen snow is parameterized following ROHRER (1992):
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Different values of the albedo of snow and glacier ice are considered in calculating the amount of melt-water contribution with the energy balance and therefore albedo is a key parameter. Their difference is the main cause for the larger amount of melt water from ice than from snow. In our view these differences are one (but not the only) important reason to distinguish between snow-and icemelt water.
We tried to give enough model details to understand the approach in our paper. For further clarification we will change the model section providing additional information, marked yellow:
Section 3. 1.3 (p. 4564, ln. 18ff) : (Fig. 3a) 
Concerning the strong variation with elevation of the processes, SURGES uses an area-elevationdistribution with subscale units (for the LRB elevation levels with intervals of 100m)
Additionally, the third and fourth paragraph of the conclusion (p. 4573, ln.13 ff) discusses the modeling approach. This will be inserted as section "3.1.4 Discussion of the modeling approach" in the methods section as suggested by the interactive comment of Prof. Pelto. This also includes an explanation of neglecting some small-scale processes like shading caused by the surrounding mountains, which is a reason for not modifying radiation on the subscale.
Detailed formulas of the model calculations can be added as supplementary material if required. In the paper this information is too detailed and not necessary for understanding the approach in our opinion.
"Since snow that accumulates at the higher elevation levels is transformed to ice as explained above, it does not accumulate endlessly" This needs more explanation. So mass is not transferred down slope; rather, melt is instantly redirected to the stream flow from all cells (?) Mauser and Bach (2009) Mauser and Bach (2009) . 4B shows the simple consideration of the impact to the snow to ice metamorphism. This process is considered in partly adding snow, which outlasted a defined number of ablation periods, to the ice layer. In Fig. 4 Fig. 4C symbolizes the glacier geometry adjustment to the glacier bed. In the first case, the snow and ice layer on an elevation level are melted away and then the glacier area is reduced by the ice-free area of the elevation level (Fig. 4C left to right) . In the second case, snow accumulates, lasts out melting periods, is partly transformed to ice and then the area of the level with new ice is added to the glacier, so that the glacier area increases (Fig. 4C right to left) 1970, 1979, 1990, 2000 and 2006 (red) Germany between 1979 and 20006 (MAROWSKY (2010), p.70, modified (Prasch et al., 2008) (Oerlemans, 2005) , which is not the case in the applied scenarios, because changes in the amount of precipitations are small.
SURGES considers the snow-to-ice metamorphism. Accordingly, snow that accumulates at the higher elevation levels is transformed to ice and doesn't accumulate endlessly. Further processes as sublimation, evaporation and melt are taken into account, too. Although ice flow is not considered, a significant increase in ice-mass is not simulated because of the future climate warming conditions. Nevertheless the loss of ice thickness there is underestimated and glaciers melt slightly earlier in the lower ranges in the model because of missing ice transport. This in turn leads to a smaller ablation area in the lower ranges. Thus the melt water release is slightly underestimated and the glacier's existence may be longer in simulations than in reality.
Released melt water is aggregated for each raster cell and then redirected to the stream flow from all cells as described in
, B snow is illustrated in white above and ice in light blue below. In between the fraction of snow, which is added to the ice-layer after the defined number of ablation periods (in the case of the LRB: half of the snow layer is added to the ice after one year), is symbolized.
In the revised paper we will modify the following sections to further clarify Fig. 4 . The validation example of the past for the Northern and Southern Schneeferner at the Zugspitze is too detailed in the paper itself, but can be put into Supplements. p. 4565 ln. 19ff: Snow (Fig. 4b, white, above) to ice metamorphism is considered in partly adding snow, which outlasted a defined number of ablation periods, (Fig. 4 b, blue in between) to the ice layer (Fig. 4 b, light blue, below) . p. 4566 ln.3: Finally, glacier geometry is adjusted both in the case of melt out or growth of the ice reservoir on different elevation levels in reducing or respectively increasing glacier area (Fig. 4, C) . In the first case, the ice on an elevation level melts away and then the glacier area is reduced by the area of the elevation level (Fig. 4C, left to right) . In the second case, snow accumulates and ice is build on an ice-free elevation level and then the glacier area is increased by the area of the elevation level (Fig. 4 C, 
P4565, L18: change to "vanishes"
Ok -Thank you.
P4570, L24: should be evaporates
Ok -Thank you. This figure is strongly modified and extended, but we can add the citation: … (modified after Prasch et al., 2011a, p.63 Prasch et al., 2011, p.66) . Table 8 : this is complex, and re-iterates the values seen in previous tables. Are all necessary? Either way, the caption that explains that the diameter of the red/orange circles should be clarified; it accounts for "precip plus ice storage changes" but this is awkward; is it not actually "precip + storage change + ET" to be inclusive of GW? Isn't the while/"bluish" circle recording the ice storage change?
The background values for Table 5 ).
For better clarification the caption will be changed as follows:
… (white -bluish, left) and evapotranspiration + runoff which is similar to precipitation plus icestorage changes (yellow/red, right)…
